Assays for measuring extracellular GABA levels and cell migration rate in acute slices.
The postnatal subventricular zone (SVZ) contains the largest pool of dividing and migrating neural precursors in the adult rodent brain. Neuronal precursors migrate throughout the SVZ and along the rostral migratory stream (RMS) towards the olfactory bulb where they differentiate into interneurons. To facilitate the investigation of cell migration in the SVZ and RMS, an inexpensive migration assay was developed for use in acute brain slices. Acute sagittal slices were kept at 37 degrees C in 5% O2/95% CO2-saturated solution and migrating cells in the SVZ and RMS were visualized using an upright infrared-differential interference contrast microscope. Time-lapse movies were acquired to identify the direction and measure the speed of cell migration. The neurotransmitter GABA and inhibitors of GABA receptors or transporters can be bath applied to determine the function of endogenous GABA on the direction and speed of cell migration. In parallel, the levels of endogenous GABA released from acute SVZ or RMS explants were measured with mass spectrometry. Additional techniques such as electrophysiology and immunohistochemistry confirmed the identity of cells as neuronal precursors and characterized the expression of GABA receptors and transporters. This report describes how modulations in the direction and speed of neuronal precursor migration can be accurately monitored and how changes in local GABA levels can be measured. The described techniques can be used to identify the endogenous factors that regulate cell migration. Identifying such factors is essential for the future therapeutic use of SVZ cells to replace damaged or lost cells.